SpecificationsOrganism/cell line/tissueHuman neutrophils extracted from blood samplesSex22 males and 2 femalesSequencer or array typeAgilent DNA SurePrint G3 Human Gene Expression 8x60k v2 Microarray KitData formatnormalized data: TSV table with an ID column and a log_ratio column (log2 Cy3/Cy5 ratio)Experimental factorsSamples are from 4 groups: Adults and elderly with sepsis and adults and elderly healthy controlsExperimental featuresNeutrophils were collected from blood samples using a Ficoll gradient. Total RNA was isolated using TRIzol and used to generate Cy3 labeled targets (Agilent Low Input Quick Amp Labeling Kit --- cat \# 5190-2306). A common reference (Universal Human Reference RNA --- Agilent cat \# 740000) was labeled with Cy5 dye. Equimolar amounts of Cy3/Cy5 labeled targets were combined and hybridized to microarrays.ConsentNot applicableSample source locationBlood samples were collected from septic patients and healthy donors at the Hospital das Clínicas Intensive Care Unit, University of Sao Paulo, Brazil.

1. Direct link to deposited data {#s0005}
================================

All samples are separately available in: <http://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE67652>.

2. Experimental design, materials and methods {#s0010}
=============================================

2.1. Study design {#s0015}
-----------------

The current study was a prospective cohort study. Neutrophils were isolated from blood samples obtained from 6 aged septic patients (age range 65 to 78 years old), 6 young septic patients (age range 22 to 35 years old), 6 healthy aged volunteers (age range 60 to 82 years old) and 6 healthy younger individuals (age range 20 to 35 years old). Total RNA was isolated and used in microarray hybridizations. More details can be found in the paper focused on the transcriptome analysis of this dataset and in a discussion of the functional implications of the results to the mechanisms of sepsis in the elderly [@bb0005].

A two color microarray experiment design was employed, in which Cy3-labeled targets from each sample were co-hybridized to individual arrays along with Cy-5 labeled common reference RNA targets to allow normalization and comparison across the different samples [@bb0010].

2.2. Data filtering and processing {#s0020}
----------------------------------

After hybridization and washing steps according to the manufacturer\'s protocol, microarray slides were scanned using the SureScan Microarray Scanner (Agilent, USA) and images were processed using the Feature Extraction (FE) Software v.12 (Agilent, USA) [@bb0015]. Besides the signal intensity from each fluorophore detected in each spot, the FE Software provides additional information, such as each signal\'s standard deviation, the background signal intensity, Cy3/Cy5 log2 ratio values and also some booleans that result from tests to evaluate the quality of the signal measured in each array element. Of those booleans, we considered the 'Well Above Background' (WAB) test, a *t*-test that compares how different is the signal detected by each probe from the local background, considering the mean pixel intensities as well as their standard deviation, and a 99% confidence interval. The WAB test returns "0" if the signal is too weak and is indistinguishable from the background and "1" if it is significantly higher from the background. To be considered for further analysis, any given spot should be consistently detected in at least one experimental group in both Cy3 and Cy5 channels. If a spot was detected in at least five out of six samples of any given group with a valid WAB measurement (i.e. boolean "1") it was kept, otherwise it was discarded. This arbitrary rule was created to not exclude spots that were consistently detected in one group but not in the others.

The next step was to address the fact that many spots are replicated in the array. Replicated spots contain probes that interrogate the same transcript. After the WAB intensity signal filtering, C3/Cy5 log2 ratios from the remaining replicated probes were averaged using a custom script that searched for probes with the same value in the "Probe name" column from the FE output files. After data filtering, 16,698 probes interrogating different gene transcripts remained out of the 58,717 represented in the array (28% of total).

2.3. Statistical analysis {#s0025}
-------------------------

We used the normalized data to perform statistical analyses aimed to identify genes differentially expressed in septic patients and affected by aging. In our original study we performed two sets of differential gene expression analyses: one to identify genes deregulated in sepsis in young and elderly subjects compared to matched healthy controls, and a second that searched for genes deregulated in septic or healthy elderly subjects compared to matched young controls [@bb0005]. For each analysis, two different approaches were used to estimate the statistical significance of differential gene expression, namely *Significance Analysis of Microarrays* (SAM) [@bb0020] and *RankProduct* (RP) [@bb0025], both using publicly available R packages [@bb0030]. It is very important to note that while SAM uses means and standard deviations to compare gene expression between sample groups [@bb0020], RP sorts each sample\'s gene expression measurements and compares, for each gene, how differently they are ranked in each sample group [@bb0025]. [Fig. 1](#f0005){ref-type="fig"} show the distributions of genes according to p-values calculated using SAM or RP in different sample group comparisons. Each graph shows, for a given group comparison, how many genes have a p-value smaller than a certain number ([Fig. 1](#f0005){ref-type="fig"}).

Note that the black lines only touch the colored lines (meaning that one of the algorithms is strictly more permissive than the other) at very high, nonsignificant p-values. Interestingly, at significant p-values the stricter algorithm varies according to the sample group comparison ([Fig. 1](#f0005){ref-type="fig"}, RP in upper panels, SAM in lower panels). Conceivably, each algorithm will produce a number of false positives, but since they are intrinsically different those will not be the same [@bb0035]. With that in mind we opted to consider to the functional analysis described in our original paper only genes identified as differentially expressed with a *p* ≤ 0.01 in both methods [@bb0005].
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